Antigen disparity at the level of MHC is a well-recognized risk factor for acute GvHD, 1 but this does not explain the entire story. In transplantations that are MHC matched but minor histocompatibility antigen (mHA) mismatch disparate, donor T cells recognize MHC peptides derived from the products of recipient polymorphic genes, the mHAs. 2, 3 The expression of mHAs is wide and variable. Thus, different mHAs might dictate variable phenotype, target organ involvement, development kinetics of GvHD or antitumor responses after allogeneic hematopoietic cell transplantation (HCT). 4 Some mHAs, such as HA-1, HA-2, HB-1 and BCL2A1, are primarily found on hematopoietic cells, whereas others such as the H-Y antigens, HA-3, HA-8 and UGT2B17 are ubiquitous.
Single-nucleotide polymorphisms (SNPs) are single base-pair changes and are ubiquitous across the genome in coding, noncoding and untranslated regions. Such variants are strong candidates for disease susceptibility mutations, and gene localization studies screen large numbers of SNPs to test the cooccurrence of SNP alleles and disease: an individual carrying one or two copies of a high-risk variant is at increased risk of developing a disease. 5 In 2003, Murata et al. 3 used cDNA expression cloning to identify a novel mHA encoded by UGT2B17, an autosomal gene in the multigene UDP-glycosyltransferase 2 family that is selectively expressed in liver, intestine and APCs. UGT2B17 is immunogenic because of differential expression of the protein in donor and recipient cells as a consequence of a homozygous gene deletion in the donor. The Japanese group then looked at the association between UGT2B17 deletion and the incidence of acute GvHD in their cohort of 435 patients. Contrary to their expectations, they did not find an association with acute GvHD but they suggested the use of a UGT2B17-positive donor was an independent risk factor for higher transplant-related mortality and lower survival after transplantation. 6 In contrast, McCarroll et al. 7 analyzed three HCT cohorts with a total of 1345 HLA-identical sibling donor-recipient pairs, and they found the risk of acute GvHD was greater (odds ratio = 2.5; 95% confidence interval 1.4-4.6) when donor and recipient were mismatched for the homozygous deletion of UGT2B17 (donor ( − ), recipient (+)). However, they discuss that this is comparable to the established effect of sex mismatch (female donor, male recipient), and hence UGT2B17 mismatches cannot explain a comparable fraction of GvHD incidence due to the lower frequency at which UGT2B17 mismatches arise between siblings. Therefore, there was a need to confirm this effect by independent, multicenter investigations, and that it may not extend to transplants involving unrelated donors.
In this issue of Bone Marrow Transplantation, Santos et al. look at UGT2B17 mismatch in their cohort of 1127 recipients receiving HCT from an HLA-identical sibling donor. They performed UGT2B17 genotyping by sequence-specific primed PCR as previously described. 9 They found a UGT2B17 mismatch was present in 6.1% of cases. Incidence of severe acute GvHD was higher in the UGT2B17 mismatched pairs (22.7% vs 14.6%), but was not statistically significant in multivariate analysis. Similarly, they could not detect differences in chronic GvHD, overall survival, relapse-free survival, transplant-related mortality or relapse. Nor did donor genotype alone predict outcome as Terakura et al. 6 previously reported.
However, the investigators extended their study with unplanned analyses and found an interesting and provocative result: the impact of UGT2B17 disparity on grade III-IV acute GvHD was revealed when the immune dominant H-Y antigen effect was removed by studying male donors alone (25.1% vs 12.8%; P = 0.005). This association was confirmed by the multivariate analysis (P = 0.024; hazard ratio 2.25, 95% confidence interval 1.11-4.57). Overall survival was also worse for this group (P = 0.005).
These findings suggest the clinical impact disparity at different mHAs may have hierarchical relationships. The dependence for mHA display and TCR recognition by MHC provides a structurefunction explanation for the severe GvHD consequences of HLA mismatch relative to individual mHA. It has been long recognized that sex-mismatch transplantation has strong predictable clinical consequences resulting from alloimmune T-and B-lymphocyte responses against a family of Y-chromosome-encoded mHA called H-Y antigens. 10 The 12 Other explanations for UGT2B17 disparity being more potent in male recipients will need to be considered. In their discussion, the authors also entertain the idea that UGT2B17-positive recipients may metabolize cyclosporine A (CSA) faster than patients who lack UGT2B17, and this may explain the higher incidence of GvHD. Almost 90% of their entire cohort received CSA. It would be interesting to look at UGT2B17 mismatch in other cohorts not treated with CSA.
Our understanding of the immunogenicity of mHA and tumorassociated antigens and their role in preventing disease relapse and development of GvHD is evolving rapidly. Thus far, mHAs have been predominately coding SNP single amino acid changes, but UGT2B17 presents a null allele mutation ( Table 1) .
Some of the issues with defining genetic risk for GvHD in HCT include the low replication rate of positive findings in other cohorts that may be related to various study designs or analytic approaches, or differences in genetic variants frequencies in different populations. In the case of UGT2B17, the estimate of homozygous deletion can vary from 4% (African ancestry) to 12% (Europeans ancestry) to 72% (Japanese/Chinese ancestry). [13] [14] [15] In a recent validation study evaluating published SNPs associated with acute GvHD, the Fred Hutchinson group achieved a replication rate of only 7%. 16 Definitive utilization of SNPs studies and more adequately powered studies will require extensive multicenter participation, resources to prospectively collect and analyze pretransplant DNA, standardized definition of clinical phenotypes and informed consent appropriate for performing genome-wide genetic studies. Ideally, these studies should also include Abbreviations: CTL = cytotoxic T lymphocyte; TCR = T-cell receptor.
